20-Hydroxyecdysone inhibits the mitotic activity of neuronal precursors in the developing mushroom bodies of the honeybee, Apis mellifera.
The mushroom bodies (MBs) within the brain of the honeybee, Apis mellifera, are prominent paired neuropil structures consisting of a lateral and a median subunit. The intrinsic MB neurons (Kenyon cells) of each of these subunits are generated in four distinct proliferation centers, each associated with a calyx. Previous BrdU studies revealed that neurogenesis of Kenyon cells starts at the first larval stage (L1) by symmetrical cell division of Kenyon precursor cells, and ceases abruptly at a midpupal stage (P5). In the present work, we confirmed these results using the antiphospho histone H3 mitosis marker to label mitotically active cells in a cell culture system, in histological sections, and in whole-mount brain preparations. To elucidate whether the steroid hormone ecdysone plays a role in the termination of Kenyon cell neurogenesis, we manipulated the hormone titer by injecting 20-hydroxyecdysone (20E) into animals of those pupal stages (P0/1, P3, P4) in which neurogenesis of Kenyon cells was still extensive. The effects of 20E were evaluated by determining the number of mitotically active cells in confocal microscopic images of squash preparations of the MB proliferation centers. In all pupal stages studied, 20E caused a reduction of mitotic activity, indicating its involvement in the cessation of Kenyon cell neurogenesis.